In this paper, sunroof buffeting analysis for Hyundai simple model(HSM) is studied computationally. For validation, the velocity profile of boundary layer around the opening of HSM was obtained and compared with experimental results. The analysis of sunroof buffeting is done in two parts. First a steady state solution is obtained using the Reynolds Averaged Navier Stokes 
Introduction
Sunroof buffeting is typical example of cavity noise. The cavity noise is generated by coupling hydrodynamic self-sustained oscillation flows around the cavity opening which act as acoustic sources and acoustic modes which are generated in cavity as acoustic resonator. The cavity of HSM contains many acoustic absorbing materials in the interior, which Q-factor is very low compared with the cases of general cavities. But in this study, the prediction of the buffeting frequencies and the corresponding sound pressure levels(SPL) were simulated as the case of neglecting acoustic dissipation in the interior of HSM. The experimental tests were performed for following results.
Benchmark Problem
• The boundary velocity profiles at hot-wire positions denoted with A, B and C as illustrated in Rossister, 1964 in reference (3) , as follows,
where U ∞ is the free stream velocity and L is cavity opening length. The parameter k is empirically approximated to 0.56, which is the ratio of convective velocity to free stream velocity.
Equation (1) The numerical method is explained in reference (2) in detail. In this study, the inverse power method was applied for this eigenvalue problem. The time step for NLAS computation is set to be 3×10 -4 , which provides sufficient stability on existing mesh and resolve all possible 1st and 2nd acoustic resonant frequencies.
The domain is decomposed into 4 parts to do parallel computations on 4 processors. This case was run on 4 processors by using about the number of 400,000 meshes. The approximate turnaround time for this unsteady simulation was around 48 hours.
Results & Discussions
The ence is attributed to simulation under the assumption which HSM is an un-damped system. The experimental results include the effects of the small Q-factor caused by large acoustic energy dissipation generated in the interior of HSM.
The acoustic locked flows are generated in wider range of velocities than the experimental results because of no considering the effects of small Q-factor. These phenomena are found in the undamped system as reference (2) . (b) in Figure 11 compares the 1st peak frequencies of the ex- can be found in reference (1, 2) .
In the case of experiment, the 1st peak fre- 
Conclusions
The 
